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(54) LENS INTERCHANGEABLE DIGITAL CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize distortion/shading 
correction with high precision by realizing miniaturization of a 
camera and eliminating the restriction of the amount of 
correction data and of time used for an arithmetic correction 
operation. 

SOLUTION: An interchangeable lens 50 and a front converter 
lens 100 are freely mounted onto the camera and a recording 
medium records data. The camera receives ID data from at 
least either the interchangeable lens 50 or the front converter 
lens 100 under the control of a BCPU 2 and the recording 
medium 6 records image data obtained by a CCD 3 and the ID 
data. 
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(2) 



[#ffiS#ro»SS] 

[Ht*Sl] £&^>-X&t/=>>v<-* u^XirWSI 
ixri^ b I D t 5 - * Srg«-f 5 iiff t , 
«k D S«bfc I T>?-9 t ±JEE»aflEJtfcEft-r 10 

n*^P>roi D^— ^SrSfrr-Sjifa^ai:, 

±iaaik^a-c» fcix^HttiT* — * t . -tEiim^a-e 

£g|w>'XXU5=i>>'«— * UVX©'M< t fc^-fftri* 20 

±fE£&U'>'X&U f l^yX©'>4< tt>V>-f 

ixd^P><Dl D-r— ^SrSmi-Siift^at, 
*W«*rfWfcbWifc5*— so 
iEaKfc^a-cW&ftfcBffcT*— * h ±IEii«#a-e 

[0001] 

±BS^Bv^ci^>-X^5tf f >?^/u^> 7icH-rs 0 40 
[0 0 0 2] 

*#u-cv>5„ ±e rx-r* h— ^3 if*, fetti 
L T 3t$ft t itt£ U 7c ¥I± IZ h 5 t&^^W t> <£> £• u V X 

[0 0 0 3] v^-fixoa*4>»tt«B©S5*U'>'XSria:W- 
•Tti.liS«Sr/h$<«J^jitfr i^r-#5*s, #p<7<7> so 
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*ICAixSi. -hE^Ko^TISfc^ggg-ta-Sr^S 
[0 0 0 4] ::t. ft&xv^ ±My"^*V— 

[0 0 0 5] ftlx.tf. #g3Sp2 - 1 2 3 8 7 9 -5§~&$BT- 

u ^-fKj*urjiE««sr 

[0 0 0 6] ft»3P6- 1 9 7 2 6 6 ^fBf 

DSEft-rsias-cJiEEtt* waoTi'i-f^ >^ 
rott lE&ft o &ffi fcm^ £ fix v ^„ 

[0 0 0 7] fife, ^¥6-2 5 0 2 7 6tm 4# 
BfJ5p6 - 2 5 0 2 7 7 -5§-<k$gT*»4, ^tl^tl UVXco ~> 

5<£tiX\,^Z><, 
[0 0 0 8] 

L J: 5 tt^SSl L^L^joS^), ±E<2ir 
5 fc » ©WEflt 5r u > Xfi K S R^fft u ^ XfflJ iz^ 

tST- # ^ MiE^- ^ K t * 5 fc »»« V jE 
[0 0 0 9] *^BJI4, ±E^a»-Hi*T^$<xfct<0 

*<Dmmizhttfo^mtei'>'X$tmi£ ; T^9 * ? & 

mmirZ>z.kiz3bZ> 0 
[0 0 10] 

[^ja^«*-r^.^few#g] ±Entt£iifi£i-5fcs!> 
^ u^xiro^^ife-rfotj , mmmmzy i —9^m 

m&i&t£^>X&&£:7 : i/9 fr* * 7\z&\^X, ±E£ 

b<D i D^-^^sfB-rsiift^ai, 
LHj«r-^Sr#5«^a<t, ±E««^a-e#p>^ 




3 

[00 11] JB2(Ott*Ttt. 
ftFTfigftu-vX^SiA^^^yu^^ 5Jc*3V^T. ±E£ 

UMffc^-* ±R«fe*»-C#&:K 
fcS&^-^i:, iEiift^ST^u^XXtfaw* 
u>X(7)/>^< t fcv^tt^J; 9${S Lfc I D^— 
^t, ±fE«*u^X<o«jSE«f f -*4:S:. ±EE& 

[0 0 12] S3(^iitii, Jt»i/yxat;3y/<- 

*u^xt(D«*3a s eaE-e*9, e««e#^— ^«:E 

S^fiE^^^X^ft^x^^/^^^fcfeV^, JhE£ 
±Eiim#®T^tfeW>-XSUf=r^ 

— * w>x<7)'>&< <t ti^-ma** Lfc i d^— 

ft ± (c E^-T 5 E»4^» £ JM»^ S * i: a 

[0013] ±mm i 75ms 3 (DmmzxtiiisiT&it 

[0014] w-h. *Kw<om i e^#® 
tcj:^. ±E«^#aT*#^tt^]ij^7 =f -^^, aflr# 

[0015112 ^«g«T*f^:, E»#Sf- <fc 9 . Sffe# 

Df-^t, ^u^xo^^Kffix-^^^, mmm 
[ooi6]S3 <Dmmx~te. e«s#ehc x 9 , 

2y/^-^ uvXcd^*< £ t^-ftt^J: f?5{flf: i 

-bfcEftSftS,, 
[0 0 1 7 ] 

imm<omm<omm] sit, bb*:Im«lt, *&9hd 
[0018] miittKwn—mmvmmicmzu^x 
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[0 0 19] ^(Dti ^ ^v^^Af*, 
X50<h, 7Dyh3^<-^i/yXioo^^i 

So 

[00 2 0] 5fei\ # ^ 9 tff* -f 1 Ort««««:BMBfc 
[0 0 2 1] Hi lc^£2x6£ 5iC *^7JJ?f^ 1 F*9 
10 CPU2j&SKtt&*LTl^5o r^BCPU2lt CCD 

K^-f^<4, sft^aiHjKs. e^ess7, augu^x 

cr>b°> h^liSrtta-t'SAF^e^a.— ;W8, uy— Xco 
Iia^hp-^fONttSl:46iRSW9, uy — 

X(Of2S^ hn — ^t'ON«Si:452R SW1 0. 
^ ^ /UAi^K^Efii-SR^Eft^— KSrSJ 9 5 
Eft^-KfflftSWi l ftT 1^5. -b 

ECCDK7>T^40ffl*(t CCD (Charge Couple 
d Device) 3 OA^CgiJ thX& 9 , :OCCD3 

oai^ti. w««iaiaK5S:^LrE»iHiK7 0A*^ 

20 ga&$jh/Ci^5 0 ±ECCD3(j:, CCDK7>(^4I: 
i»)BiM»*ft5. roccD3a>feffl*£jh,fcIBffe 
m^-fi, ®«*Qf3SHia5tCTA/D«», X- 
i?ffi3Ri«<o#a«ia35sifi*tLfc«, E£^H]&&7tcJ: 9E 

»jKfr6^Eft$tbSc r JbEBCPU2li^!? 

[00 2 2] W:, JJi^yXs OoAAiAirMl: 

[0 0 2 3] milCTfkZtlZ&olC st^^xs 0CD 
30 rtttfctt, i^Sjai^Hl^^ ^ n n y tV-^fO 
LCPU5 ltimrthtlX&V. :©LCPU5 

^f^^^-^ 5 3 (ommtiittm^cDmm&jmffi 

^UtS«»5 2Ul<5^£*LS 0 S&K, ±ELC 
PU5 10tH*fi, X— A^t— ^ffi|ffl|HlK5 8^LT 
X— A^e- * 5 7<D7<tHZ.mWt£tlX\t^Z>o :©x-a 

^5 7ii x-A^~#»j»ip]K5 8{zx vmmu 

40 fcJ^tU LCPU5 1 \zmt)£tlZ>o ^COLCPUSl 

tt, roX-$ y^»i:S^^Ti»uyX(oMEil 
Srttffli-Sr fc^*«o 1ELCPU5 1 <D&t) 

LD^~^»J^)[H]Sg6 1 ^LTLD^- * 6 0 

A^^c:S^5^$tLTv^^ 0 :oLD^e-^60it ld^ 

— ^»JfflEIK6 l^i9ffi«i»JWSlx5o iELD^ 

LCPU5 ll:ffl*^tl5 0 :^)LCPU5 1T*I1 C 
2(om*ffi(cS^i^T«^*EKS: 
§[*-r^o ±BLCPU5 1H X— AU^X^r 

so m&M (TELES) CftfPtSfcfttOTELE SW 
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5 5, X-Al/yX^I (WIDEfiJ) IdSfcfts-rS 
IttfXDVJ I DE SW5 6 t «fttt^gaBE $ tLT V>5 0 

[0 0 2 4] J&fC h=iw<— * 1/^X1 00<O 

^^j;6FCCPUl 0 1 J&SRtt&ftTl^So ~<DF 

* i^xa#(D«s£Bfcm-5fc*<z> i Df-^m 10 

[0 0 2 5] H2Clt **U^X3ftS»#**tfc 

# > 7 sRt* >f 2 0 0, XimSBtf>®flfc*!!:33£K 2 0 2^ 

[0 0 2 6] m2\C7fi£tlZ> X 0 
2<Df*jgj$fCi2, ItttelOi/- tr>-*fflffl$: ? 
nnyta-^(DGCPU 2 0 3 3WRttfe*VCV** 0 
:^GCPU2 0 3(t M^^ey 2 0 6 

«£*lTV^ X — *»5ffi9 3S«2 0 5, -7 xiv 

¥-7* K7^^2 0 8 £««ttUlgaS&£;h/C^ 20 
5o ±IS'7 f -^ScSlD^H2 0 5 IS, ^^7^2 0 
0^e>ffi«9fflSix^:IBftttEft:2 0 1 *s£«$*L5IEft«E 
frmmM2 0 4 ^«^!^ttTV>5o 
[0 0 2 7] ^©i)4i*C*V^ ±lS*j^S^O 

t, f-^iSi 2 0 5 l: J; D toitf-^M 

tiJEwmT—fifiVkfrVLbtis mm^^v 2 0 6^— 

W^lStSStbSo ±EFDD2 0 8i:tt, 

i/t c -7^^ 2 0 7«iJtl, «UyXg£7)7^ 

— #*s«E*HlSix5. GCPU2 0 3T11 JtlEffilE^ 

[0 0 2 8] IH3<0:7n — — hSr#fiSLT. 

[0029] BCPU2I1 5fe-f 1 R SW9 0«Mt 
UBU SRlRSW9dSON$tt5t (^7S//S 
1) , tft^X. B»*-K«I*SW1 1 (Dttm&fetti't 
% (^7^/S2) o ^tt, 3Sftl^yX5 0 tiimSr 40 
f?v\ S»«*^X5 0J:?, £&i^Xg#£>®£iJ 
SraWJ-rs^- Kt5 I D = - KirlftjSEHi^— 
Sff-T* (^75//S3) e &i^T\ ±!E£f&u>'X5 
Otc^nv ^ i/yXi 0 Oj^if £ttTV^ 

S-^tt, SK7 n y h 3 y/^ - ^ 1/ y X 1 0 0 ©Sfl 
£Ht?U SR^nv hnw<— ^ i/yXl 0 OOa^iJ 

4) „ ft, :7n>- bn>-y<— ^ l/yXl 0 O&^m^CD 
[0 0 3 0]^T, AF*^a-;U8Srffiffltt, ffilj so 
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5£3rHfTL (^7^S5) , w<D»MEB*i:2fc*i'>' 

>xs o^u^wtB^^^mmm^nw-ir^ 

7 p S6) □ -t LT, B^Sftl^^XS 0 tiiftSrtTl'\ 
SRX*^VX5 0lC*tLT, SJKUVXOKKI (LD 
IBIb) ftSt/aJKuvX^ib^Sr^f-r-5 (^^^/ 

[00 3 1] fr\*^X\ BCPU2I1 ^l/yX5 0 t 
a«*:tTV\ S»55*U'^X5 Oct D«j^uvXco^ih 
fig (LDxyn-^fit) 1f$R£$fli-5 
:/S8) o tut, roiiff jcTS«bfc«fB^vXo 

S9) , H*-li7r>f ^^rtffifcfc-S^H^coaj*;*^ 
SrttfflLTSSJtSrm^ (^^SIO) , 
*K*<5v*T, HaiailSrtT^^^^y^S ll)o 

[0 0 3 2] IV^T, 2RSW10^i^ffit, ^ 
R2RSW1 O^OFF^btf^f'^S 1 3[zm^. 
ON/^tf^^S 1 4KifStf frTy'T'S 1 2) 0 
^7yXS13TU 1 RSW9<£>t*t?fg£}£ffiU 
1RSW9^0N4P)I^75//S12i:l^ OFF 
fctfi^y^S 1 ICMZo — 2RSW10^ON 

ZftZh (^77^12) , eaj^HtTi-^o 

f£, 7#7>f 1 ft^i/T(D7t-^^I^-y • 

^^y^Xtfaflft^^XrtottO 3r»)fE£-trT\ CCD 

[0 0 3 3] BCPU2fi, Eft*— KSJifc* 

SW1 1 UfciB* (^7^S 2) J: 9 , IS" 

(^^SH) , E«rt— KdSpSK [Rj-b^- Ka>«P 

(^fy/S 1 7) o 

[0 0 3 4] ::t, EUKIi, 3fe^^L7tg] 3 OQ^y^ 

^si6, s 1 7Kxm®Lmmz.mm-fz>&m"f-? 

[0 0 3 5] H4fc:iH^C\ #-^3 0 Ote, la-^o 
'r r ~^^^U-rv^5o W7-^3 0 0ll Ufg^— 
^««3 0 1, > h . ^-^^3 0 2, MiE^ig 
•r-^l51fi^3 0 4[c#H<b*L5 0 $Jbf-> ±IB^^ 
^^•7-^3 0 21:11 (Jtf&¥>3 
0) Ox-^^IEtt-r5ffi^3 0 4^ftLTV^ 0 * 
fc, ±IE«IEI8iix — ^IEtS««3 0 4^fi, 
X©IDf#S:l5llt5««3 0 5, »**ttfe^D> 
^ U>Xl 0 oco 1 DS^-^lEtti-5^^3 
0 6, «J^U>'Xo^^g|T f --^^IEti'r5^3 0 
7, »jKU'>'X^iROffiT f — ^S:E«i-S0*3 0 8. 
*^*E«^-*SrE1»i-5««3 0 9*srt«EUTV^ 

[0 0 3 6] ±!Effi«3 0 SKte. iil^JSiluyX 
Sr4 try h7*-^-e*!ESn5. ±!5«*3 0 6^tt. 



(5) 
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±ffiffi*S3 0 7\a*. hf-^^^^o HP 

0-9 9 9 9mm^lmm*et\ 
1st Bite=00~99 (_b{4) 
2nd Bi te=00- 99 (TIB) 

t isxmmztiZo i§«3 o 8 \zi&m£thz> 1 

[0 0 3 7] 13^7^/5 1 6\Zjr3tfZ>m&T — 9 
0 1 , SU^;* > h • 7—9m*£3 0 2 [^m&'T — ?, 

s 1 7 (omm.^f-zzim. m^m&7-9mmc&\,^x 

a = (z - z' ) / z' XI 
fc/cL z' = f X t 

[0 0 4 3] HI 5(^^IE^"^^^^^ ^ h — 

ttara!, hi 5 (b) hi 5 (c) tem&m 

a (z) =A 1 • z + A2 • 
+ A4 • z 4 + 

(3) 0>JgBB«»Al f A2, A3-lf^F 

mmmxn. jrharai, a 2, A3, a4, as* 

D= (b - b' ) /b' X 1 

16 (a) C/TfVx-f^f ^^*jM»C*S 0 
Til «^x-^(7)fi^m#^O^T% HI 6 
(a) Id^l-J: 5tc5^(D/?=U£|51£U Hi 6 (b) lc 

[0 0 4 9] i6C(j:FD 2 0 7 KfEtS $ fr^MlE^- 
[0 0 5 0] ft, liDFD2 0 7|:it 7>f^h->3 

^xm\^mft%7-9&ffl&ztix^z> 0 ts%\c y mc 
o trtt* v t mm \^tzm^ t xmiE7- 9 t>m 

[0 0 5 1] H6 t^SH^T. 00(i, FD 2 0 7 

&U<D±miE7-9*7r^X$o*) . 4 0 



H m&7-9m%£3 0 1 , 0 
2. Suq«jEB8»7 f -^®«c3 0 4fC«.7 ? -^^IB®$ 

[0 0 3 8] H 1 37bmm 1 6 Sr#RBUT. 

[0 0 3 9] 5fe"f, h-v-3 V<0*jEx— ^l-o 

[0 0 4 0] Hi 3te. M0T*^O sKAAtLfc 

[00 4 1] w 7^ X > 3 >-(7)^# £ a f£ 

(l) -?*SitS 0 
[0 0 4 2] 
0 0 (%) (1) 
a n (0) (2) 

k%fi£thX&<9, Hi 4 (a) ^115 (a) \Z % Hi 
4 (b) #Hl5 (b) (C % H14 (c) /&>Hl5 
20 (c) K#JSLT1^5o 

[0 0 4 4] ::-e, rttbJRjiftj|»Sr*a;<oj: 

[0 0 4 5] 

z 2 + A 3 • z 3 

A5 • z 5 +A6 • z 6 +•■- (3) 

[0 0 4 6] ScfcSxai—T*-* >^CDMiEx-^^O^T 

[0047] v * &j*ffi±<Dm%)mm& b > ss^ws 

*b' Vx-f^ >#<D±% Sf^ v-^i— T 

30 >fy^*tSDIiftS (4) T*3l£*L£o 
[0 0 4 8] 

0 0 (%) (4) 

OKtt, #S«l^yXA, B, C • • • fC^UfcMjE 
ir — 9 401, 410, 420 - • • dSf*g£LTV^o 

[0 0 5 2] ilE^Jftu-^XA^itJSL^iffijEx-^S: 
ISIfSirbTKW-rai:, ^<0«nE:r-* 4 0 1 3* 

ffiIEf-^4 0 2, 3y^-^i/yXA?rgf Lfci^ 
40 ^«]E7"^4 0 3, 3y/<-^yXB^iL/:| 

^iET-^4 0 4, 3 * i^yx*8t©ii^ 

<OT4*h — isa>'ffiJE7 s —9tiifttElsX^2> 0 £ b 
tc x 9 4 0 2Kltt, 

v^-r^ h-'Va ^^sE7—9 4 0 5 tVs— ^-r 

je7-9 40 e t^^nx\^^ 0 frfrsr—rmm 

tt. ^UVXB^^LfcffijE^— ^ 4 1 0, ^IftU- 

[0 0 5 3] ±M74* h — isslsffijE7 £ —9 4 0 5 
so H 2o^T-^/KC < l:ot^ l 9iZ:orv^ 0 
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[00 54] ±IBv-^— X >f >^ffiiE^— ^ 40 611 

^frBBD. (FNo) ICiotlEf-^^S 

4So HP"^> Ell l©f-^H:J:^yX(OME8 

U Hi 2©f-X;W:± DiE^^/cnSlflRt) 

fit (FNo) KftoT. iiEf-^Dl-D5^t 
[0 0 5 5] SIT, i5(D7n-ft- h^tSlT, 

[0 0 5 6] 5fci\ HffcftkattB 2 0 2 OCflUKflcKtt 

a 2 o 4 1:8« S jxfcW*oE»«t* 2 o l i 9, ■ 

&T-*RxfffiiEmmir-*&T-*m%i r> mm 2 0 5 

Ki<fc?>KBtt) UfyXSlOO) , wWW»a£;ftfc 
M^-r — ^XlflfjEBitT*—* SrHffe^ 2 0 6 [c— 
*W^IE*i-« C^yT'S 1 0 1) o 
[0 0 5 7]jRl^*t\ FDD2 0 8(I«i:ot, FD20 

S^ffilE^-^ fcjfeKl^s^S l 0 OT^&ofcffilE 

MjEt-^A1-A5, *>a — 7*^ V^lCjfcBjfcWjE 
T-^D1-D«m Ur^S10 2) 0 -^L 

2 0 eKEtR^jft/CV^HteT*— iE^x^S 
1 0 2t«JtitT^ HVa vMiE^-^^o 

3) 0 

[0 0 5 8] &^T% ®^^ey 2 0 7KB*S*tfc, 
/S 1 0 2 T'fit^ $teyx-fV> ^MjEx- 

4) , roMiE^OH^-^Sr®»y^y 2 0 7CE 
t§rT5 (^t^/S 105) c ft, ifE^xy^S 1 0 

SSSSrtT?^ 0»J^tf#BB¥6- 2 5 0 2 7 7 -S§-4*$BK: 

[0 0 5 9] £Lb, *^W^>HJSO^^o^TIftKL 

[0 0 6 0] jfti, **W<o±EHlfico«IB«-tt, UT<0 




#§f] 2000-184247 



10 



[0 0 6 1] (1) ^uyX^l^y^-^yX^ 

* i/yx± osfiife i Df-^ »t;«ftuyxo« 

[0 0 6 2] (2) ^JWR^ttjEKBitUfcMjEB* 
10 flMB«:»4i-a»jEflMB»^ikfc. Wfex-*£#6 

Eft1-*fc»0>E»*ai:* JfSKBEft*— K-BffcT* 
— *fc*Jc«nE*l5EW*l*:E»bftv^*l Kfc, 
m&ff—!? t *fcfflE«jEf*«&Efirrs* 2 CO^E— - K 

[0 0 6 3] (3) i/^—y** V^COffilEf^^iS Ltffi 

20 k #fc ±E*iEflMlBB£#SK <fc o $ ttfc 

*^Hai»«*EftjKff±^E»-t-Sfc«>^>E»^a 
fc. ^t5i/VX^Sr^y^^7t, #J££fcD 

-f-<y^*]Ef-^M¥tt, ±Ex- 
■»JiJ:9K»&*tfc*lEBB*««K«oT, ±E*]Ef 

[0 0 6 4] (4) x-T* b— >a >-<0*tjEfcBSLfc 
fc*EH»W«*E»aE»±^BB»i-5fc*^E»^a 

so [oo65]^ ±EMiEx-^^#a^^-rsffi 
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tUfix-*. fi?(fl£Sf-^or £*rflt5leLT43 9. 
[0 0 6 6] 

BJb»3*LfcJ:5K:* *«WteJ:*ttf, 
[Bi] uyXXft^v? 

[12] ^l/yXjJSgf §^^7^2 0 0, 
[113] ll«So«l[6^«SUvX55»S:*^9Sr«8fflb 20 
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